Unhealthy eating increases risks for chronic disease. Few studies have examined the multifaceted aspects of dietary intake of low-income, urban African-American adolescents. This study aimed to describe dietary patterns including energy, nutrients, food groups, and diet quality and to identify areas to guide future interventions. Baseline data for a school-based obesity prevention study were collected from 382 African-American adolescents (10-to 14-year-olds) from four Chicago, IL, public schools in 2003. Diet was assessed using a 152-item food frequency questionnaire. Diet quality was measured using a modified version of the US Department of Agriculture Healthy Eating Index (HEI) and compared to published estimates for a nationwide sample. Participants reported high energy intakes and several unhealthy eating patterns: 58.6% consumed one or more servings of sweetened beverages per day and 15.7% consumed three or more servings per day; average fried food consumption was high (1.4 servings/day), 58.4% consumed one or more serving per day; and 75% consumed three or more three snacks per day. Only 49% of participants met the recommended three servings of dairy foods per day. Compared to a national, mostly white sample, participants had lower HEI scores (PϽ0.05); mean score was 66.0Ϯ12.8 (100ϭ maximum HEI score) vs 70.3Ϯ13.0 in boys vs girls, one third had scores Ͻ60 ("needs improvement") and only 15% scored Ͼ80 ("good"). This study reveals key areas of problematic dietary patterns for future interventions targeting low-income African-American adolescents, including frequent intakes of calorie-dense, low nutrientrich foods, such as fried foods, snacks, and sweetened beverages.
understood how low-income minority groups' diets may differ from those of other groups (2, 3) .
Because of the importance of diet in good health, national guidelines have been developed (3, 4) . Although most US youths have adequate micronutrient intakes (5) , only a small proportion meet recommendations for vegetable and fruit intake, and many overconsume added sugars, including sweetened beverages (6, 7) . A national survey reported 84% of Americans' diet scored as "poor" or "needs improvement" by the US Department of Agriculture's (USDA) Healthy Eating Index (HEI) (8) . African Americans and low-income groups had lower scores than other ethnic and income groups.
However, few studies have examined dietary patterns of urban low-income African-American adolescents. Although several previous studies on adolescent's dietary intake have included African Americans, most tend to focus on only selected aspects of dietary intake (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Because low-income African-American adolescents have a high prevalence of obesity and risk factors for metabolic syndrome (2, 19) , it is important to identify key dietary risk factors. To date, no research has examined multifaceted aspects of dietary intake that can contribute to obesityrelated comorbidities among this underserved population.
This study examined dietary intake patterns of lowincome, African-American adolescents, including intakes of energy, nutrients, and food groups, and diet quality. Adequacy of nutrient intake at the group level was assessed by comparing mean intakes of nutrients to the Dietary Reference Intakes; overall diet quality was assessed using the HEI and compared to a large nationwide sample. Findings from this study will identify dietary problem areas and help guide future interventions.
METHODS

Participants and Study Design
A randomized intervention trial was initiated to test the feasibility and effectiveness of an environmental obesity prevention program in urban low-income African-American adolescents. Four Chicago, IL, public schools were selected and randomly assigned to control and intervention groups. The intervention focused on the school environment and aimed at promoting healthy eating and physical activity. The study was named Health-Kids (Healthy Eating and Active Lifestyles from School to Home for Kids). This is a cross-sectional analysis of dietary intake of 382 participants aged 10 to 14 years at baseline (Fall 2003) . The majority of participants (Ͼ72%) were from low-income families (20) (21) (22) . Parental survey data (from 108 parents) confirmed only 13.5% had a household annual income ϾUS$40,000 (21, 22) . Study protocols were approved by the Institutional Review Board at the University of Illinois at Chicago (for data collection) and Johns Hopkins University School of Public Health (for data analysis). Informed consent was obtained from adolescents and their parents or legal guardians. Details about the study design and data collection are provided elsewhere (20) .
Food Consumption Measures
Dietary intake was assessed using a 152-item, semiquantitative food frequency questionnaire, the Harvard Youth/Adolescent Questionnaire. The instrument was self-administered in the classroom while research staff and teachers monitored participants. Reproducibility and validity among adolescents has been described in detail (9, 23) . The Harvard Youth/Adolescent Questionnaire asks participants how often, in the past year, they usually consume the listed food items. Consumption of discrete serving sizes is asked where appropriate (such as a cup of yogurt, a hamburger, or a piece of fruit); foods without a discrete serving size, such as vegetables, do not have a portion size listed. Additional questions ask about frequency of fried food consumption and number of snacks consumed per day on school and nonschool days. At baseline, 417 adolescents completed the Harvard Youth/Adolescent Questionnaire. Individuals with extreme energy intakes (Ͻ500 or Ͼ7,000 kcal) or with Ͼ70 missing items on the Harvard Youth/Adolescent Questionnaire were excluded (22) , yielding a sample size of 382 (92%).
Serving sizes were quantified by examining those used by the USDA Handbook No. 8 and the Nationwide Food Consumption Survey: Foods Commonly Eaten by Individuals (specifically for ages 9 to 18 years) (24) . Energy and nutrient intakes were calculated using a nutrient database specifically designed for use with the Harvard Youth/Adolescent Questionnaire and presented as average daily intake per adolescent.
Food items were first aggregated into five major categories based upon the US Food Guide Pyramid (meat and main dishes, baked goods/cereals, fruits, vegetables, and dairy) as adapted for use with the Harvard Youth/Adolescent Questionnaire by team members (18) . Next, food items were aggregated into 21 groups to allow pattern assessment including additional dietary factors (eg, fat, sugar, and energy). Note that fried potatoes are included in the fried, not the vegetable group.
Nutrient intakes were compared to the national Dietary Reference Intakes (25-27). Diet quality was assessed using the 1995 USDA HEI (28) . The HEI has been used to assess the diets of children and adolescents (29) . The 1995 HEI was used instead of the 2005 HEI (30) because a key aim of this research was to compare the diet quality scores of the study participants with those published for other national samples. HEI consists of 10 dietary components that represent various aspects of a healthy diet, including intakes of grains, vegetables, fruit, dairy, meat, and avoidance of overconsumption of total and saturated fat, cholesterol, and sodium. The 10th component is a measure of dietary variety consisting of the number of different food items consumed (28) . These components were selected to help measure compliance with national dietary recommendations. For each component, individuals receive a score between 1 and 10. Component scores are summed to derive an overall score, which ranges from 0 to 100. An overall HEI score of 80 implies a "good" diet; a score between 51and 80 implies a diet that "needs improvement"; a score Ͻ51 implies a "poor" diet.
The Harvard Youth/Adolescent Questionnaire items were grouped into HEI components according to adap-tations used by Feskanich and colleagues (29) . Study participants' HEI scores were compared to those of the 1996 Growing Up Today Study cohort. The Growing Up Today Study also utilized the Harvard Youth/Adolescent Questionnaire, and included a national sample of approximately 14,000 middle to high socioeconomic status, mostly (95%) white adolescents aged 9 to 14 years old (29) .
Participants' height and weight were directly measured at the schools by trained interviewers (21) . Weight status was classified by comparing their body mass index (BMI; calculated as kg/m 2 ) to the 2000 US Centers for Disease Control and Prevention Growth Charts (31): obese (BMI Ն95th percentile), overweight (85thՆBMIϽ95th percentile), or nonoverweight (BMI Ͻ85th percentile).
Statistical Analysis
No difference in the adolescents' baseline dietary intake patterns between the control and intervention groups was detected. Thus, the data were pooled for analysis.
Between-group differences were tested using t tests or one-way analysis of variance, or 2 (for categorical variables). Component and overall HEI scores of Health-Kids adolescents were compared to published scores for Growing Up Today Study adolescents (32) . Unequal variances between the samples were assumed. The Smith-Satterthwaite procedure was used to approximate a t statistic. The procedure is robust for equal/unequal variances when the sample sizes are different, and provides conservative results. Significant differences were reported at PϽ0.05. Analyses were performed using Stata (version 10.1, 2009, Stata Corp, College Station, TX).
RESULTS AND DISCUSSION
Participants' mean age was 11.5Ϯ1.1 years; 98.4% were African American, and 57.6% were girls. Overall prevalence of overweight and obesity was 40.3%. More girls than boys were obese (27.3% vs 16.1%), but fewer girls than boys were overweight (14.1% vs 22.8%; PϽ0.05).
Mean energy intake was high in this sample (3,144Ϯ 1,575 kcal), but high energy intake (2,904 kcal) has been reported previously in a similar population (33) . There were no significant sex differences in overall energy intake, although sex differences were observed for a few nutrients (total and saturated fat). More than half of adolescents consumed Ͼ300 mg cholesterol per day and sodium intake was high, with Ͼ75% consuming Ն2,400 mg per day. Mean fiber intake was inadequate at 23 to 25 g/day, while the recommended intake is 31 g/day for boys aged 9 to 13 and 26 g/day for girls (25). All adolescents consumed well above the Estimated Average Requirement for vitamin C, folate, and iron (26) . Mean calcium intake was 1,338Ϯ768 mg, but 55% consumed less than the recommend amount of 1,300 mg/day (27) . About 50% of adolescents' vitamin D intakes were less than the recommended 200 IU (27) , with a median intake of 194 IU (Table 1) .
There were no substantial sex differences in food group intakes. On average, fruit and vegetable consumption was less than the recommended amounts, even when nonfried potatoes and fruit juices were included. Only 49% met the recommendation of three servings of dairy food/day; 59% consumed at least one serving of sweetened beverages each day, and 15.7% consumed at least three sweetened beverages per day. Overall, adolescents re- ported consuming nearly 120 g of added sugar per day. Average intake of fried foods was high (1.4 servings/day), and 58.4% consumed at least one serving of fried food each day. Participants consumed many snacks (5.4 servings/day), of which most were sweet as opposed to savory snacks (4 vs 1.4 servings). Among Health-Kids adolescents, 13% had HEI scores Ͻ51 ("poor"), one third had scores Ͻ60, indicating a diet that "needs improvement," and only 15% had HEI scores Ͼ80, indicating "good" diet quality. Compared to Growing Up Today Study participants (29) , who represent a more general US adolescent population although mostly (96%) white, Health-Kids adolescents had total HEI scores approximately 2 to 4 points lower (PϽ0.01, Table 2 ); HealthKids girls had better scores for grains, vegetables, and meat components, and lower scores for total and saturated fat, cholesterol, and overall dietary variety (a reflection of the number of different food items consumed); Health-Kids boys scored better for grains, vegetables, fruit, and meat, but worse for dairy, cholesterol, and variety. Health-Kids adolescents had few sex differences, although girls' total fat intake score was worse than boys (8.3 
vs 8.8; PϽ0.05).
This study presents dietary patterns of low-income urban African-American adolescents in Chicago. The findings indicate a number of targeted areas for future dietary interventions. Participants reported high energy intakes, which is consistent with their high obesity prevalence. Participants consumed large amounts of sodium, cholesterol, added sugars, snack foods, sweetened beverages, and fried foods. Only a small proportion met recommendations for fruits or vegetables. Compared to a large national sample of mainly white adolescents, these African-American low-income adolescents had lower diet quality.
Health-Kids Study participants reported high energy intakes compared to the Growing Up Today Study participants and a number of high-energy intake related eating patterns. At least two factors could contribute to the reported higher energy intake. First, Health-Kids participants had a high prevalence of overweight/obesity, and may require a higher energy intake to sustain excess adiposity. Second, the Harvard Youth/Adolescent Questionnaire might overestimate usual energy intake, and some adolescents might have over reported their dietary intake. Nevertheless, the Harvard Youth/Adolescent Questionnaire has been validated for use among a general population of youths including African-American adolescents (23) and is used in other studies, some of which reported lower (18) or similar energy intake levels (34) . Several previous studies reported a lower energy intake in US adolescents of similar age. For example, mean energy intake in Growing Up Today Study participants was 2,063Ϯ652 kcal (girls) to 2,306Ϯ722 kcal (boys), but the prevalence of overweight in Growing Up Today Study was also lower (9) . Another large multiethnic study using the Harvard Youth/Adolescent Questionnaire reported 1,854Ϯ759 kcal (girls) to 2,071Ϯ810 kcal (boys), while African-American adolescents reported higher energy intakes than others (18) . However, the findings of several other studies were consistent with the present study. Using an FFQ, another study in inner-city school adolescents reported mean intakes of 3,136 kcal (in fourth to fifth graders [approximately 10 to 11 years old]) and 2,297 kcal (in sixth to seventh graders [approximately 12 to 13 years old]) (15) . Two other studies of African-American adolescents reported high energy intake similar to what observed in this study, approximately 2,900 kcal (33) and 3,200 kcal (34), respectively. Thus, the present study and others show that African-American adolescents seem to report high energy intake, which puts them at higher risk for obesity and other chronic diseases.
Second, 50% of adolescents' calcium intake was less than the recommended 1,300 mg/day. Nearly half did not consume three servings of dairy food per day as recom- (35, 36) .
Third, study participants reported frequent consumption of snack foods, fried foods, and sweetened beverages, which contribute to total energy intake. The majority of snack foods are high in energy, sugar, sodium, and/or fat, but otherwise are a poor source of other nutrients. Fried food may be considered a proxy for high-energy density foods, as well as fast foods, which are associated with poorer diet quality and risk for overweight among adolescents (10, 37, 38) . Participants reported consuming nearly 120 g added sugar per day. This is primarily because of the consumption of sugar-sweetened beverages, such as soft drinks and fruit juice. A previous study found that 60.3% of participants reporting consuming soft drinks two times or more per day on average, while 22.0% consumed four times or more per day (21) . Note that 120 g is equivalent to close to 30 teaspoons of sugar or about three cans of soft drink. The sugar content per 12-oz can of cola is about 40 g.
This study shows that these low-income urban African-American adolescents consumed more added sugar than the national average. The Continuing Survey of Food Intakes by Individuals 1994-1996 data show that, on average, US adults and children consumed 20.5 teaspoons of added sugar per day, 24.1 teaspoons by children, and 24.6 teaspoons by those aged 12 to 19 years old. These were mainly contributed by consumption of sugar-sweetened beverages and fruit juice (39) . Another recent study shows that, based on the National Health and Nutrition Examination Survey (NHANES) 1999-2004 data, among US children and adolescent, per-capita daily caloric contribution from sugar-sweetened beverages and 100% fruit juice in total was 270 kcal/day; from sugar-sweetened beverages intake, 224 kcal/day and 48 kcal/day from 100% fruit juice. Soda contributed approximately 67% of all sugarsweetened beverages calories among adolescents, whereas fruit drinks provided more than half of the sugar-sweetened beverage calories consumed by preschool-aged children. In this nationally representative sample, the ethnic difference between white and African-American adolescents in sugarsweetened beverages and 100% fruit juice consumption was small-the calories (kcal/per day) derived was 302 vs 297 (white vs African American) for sugar-sweetened beverages and 42 vs 48 (white vs African American) for 100% fruit juice. In total, they were equivalent to about 86 g added sugar (40) .
Overall HEI score was lower in this sample than the Growing Up Today Study adolescents' (66.4 vs 69.7), but still higher than the national average for adolescents aged 11 to 14 in the NHANES 1999-2000 survey (60.8) (8) . The discrepancies likely result from ethnic differences in the study samples and their dietary intakes, age in the case of the Growing Up Today Study adolescents, and dietary assessment methodology in the NHANES, which collected 24-hour recall data, while the Harvard Youth/Adolescent Questionnaire reflects usual intake.
In addition to the many strengths of this study, including the use of a validated detailed Harvard Youth/Adolescent Questionnaire and a high-risk study population (20) , it also has several limitations. Only a homogeneous sample was included. Direct comparison of income and ethnic differences is not possible. In addition, the 1995 USDA HEI does not consider energy intake. The high energy intake reported by participants contributed to the relatively high HEI scores, which may well underestimate problems with diet quality.
CONCLUSIONS
The present study found a number of unhealthy eating patterns among urban low-income African-American adolescents, which could put them at increased risk for obesity and other chronic diseases. Participants' high intakes of energy, fat, added sugars, fried food, snack foods, and sweetened beverages are of particular concern. School-based interventions that also involve families and communities are needed to help improve diet quality and reduce risk factors for chronic diseases.
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